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UNITED STATES PATENT OFFICE. 


THOMAS A. EDISON, OF LLEWELLYN PARK, ORANGE, NEW JERSEY. 


CEMENT-BURNING KILN. 


1,065,597. 


To all whom it may concern: 

Be it known that I, Tuomas Arya Epison, 
a citizen of the United States, residing at 
Llewellyn Park, Orange, county of Mssex; 
and State of New Jersey, have invented cer- 
tain Improvements in Cement - Burning 
Kilns, of which the following is a descrip- 
tion. 

My present invention relates to cement 
purming kilns of the type, wherein a long 
rotary slightly inclined tubular burner, 
lined with firebrick, is supplied with pul- 
yerized cement material at its upper end, so 
as to be fed through the burner by reason 
of its rotation and-inclination, the kiln be- 
ing heated by one or more streams of burn- 
ing pulverizgd fuel, forced into the burner 
at its lower end by compressed ‘air. A kiln 
of this type is described and claimed in my 
Patent No. 802,631 dated October 24th, 1905. 
With kilns of the type referred to, consid- 


_ erable heat is lost in the exit gases which 
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' fuel and products 


pass up the stack at a high temperature, 
since the material occupies but a small part 
of the interior of the kiln and the oppor- 
tunity of abstracting heat from the burning 
of combustion and decom- 
position is comparatively limited. Fur- 
thermore, with present cement kilns, the 
bore of the tubular burner is relatively 
smooth, so that the rotation carries the ma- 
terial for only a short distance up thesides, 
whereupon the material slides down again 
and slightly forward, due to the inclination 
of the kiln, in this way progressing slowly 
throughout the length thereof. In these 
operations the load of material while still 
in its pulverulent condition, undergoes very 
little bodily change, the upper portions re- 
ceiving an undue proportion of the heating 
effect and the inner and bottom portions of 
the mass being heated largely by conduction 
and by radiation from the kiln walls. Ob- 
viously, the material would be much more 
perfectly heated.and with higher fuel econ- 
omy, if the load of material were kept in 
bodily movement. so as to present all por- 
tions thereof to the direct heat of the burn- 


ing fuel. As I have pointed out, in my 


patent above referred to, as one of the ob- 
jects of the invention therein claimed, a 
very marked economy in fuel burned can 
be effected by materially increasing the 
length of the kiln, and I have suggested in 
that patent the use of a. kiln upward of 100 
feet in length, as distinguished from the 
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prior kilns, which were generally of a stand: 


ard length of sixty feet. My present im- 
provements can be, and preferably’ are, 


used with very long kilns, as suggested in, 


my said patent, but they are not limited to 
such use and may be effectively employed 


with rotary kilns of any desired length. 


In the operation of rotary kilns a consider- 
able loss of material occurs, irrespective of 
the length of the burner, due to the fact that 
the rapid draft of the products of combus- 
tion and chemical decomposition through 
the kiln carries more or less of the very 
light unburned material up through the 
stack and the material thus lost slowly set- 
tles in all directions around ‘the kiln house. 
Tt is important that this loss of material 
should be overcome. In my said patent, I 
reduce the loss of material from this source 
by introducing the material within the kiln 
by means of a conveyer arranged close to 
the bottom of the kiln, and which packs the 
material therein in successive increments, so 
as to withdraw the material as much as pos- 
sible from the effects of the draft, but never- 
theless, even when this expedient is resorted 
to, an objectionable loss is incurred. 

The objects of my present invention are, 
first. to provide a rotary kiln, which . will 
effect. very considerable economies in the 
fuel burned by materially reducing the tem- 
perature of the stack gases; and second, to 
provide a rotary cement kiln in which the 
loss due to the carrying off of unburned 
material with the stack gases will be con- 
siderably reduced. . 

To this end, the invention consists in pro- 
viding the kiln on its interior (for that por- 
tion of its length in which the material re- 
mains ina pulverulent or granular condition) 
with projecting ledges. shoulders, or ribs, 
preferably forming part of the lining, and 
by which material from the bottom of the 
load will be carried up the sides and allowed 
to fali off upon the top. thereby presenting 
all portions of the load successively to the 
direct heat, and furthermore. the material 
successively falling upon the top of the load 
will pass directly through the column of 
burning fuel or products of combustion, to 
further economize the heating effect and 
reduce the temperature of the stack gases: 
and second, combining with such a kiln, a 


settling chamber into which the upper end 
of the kiln leads, and of such a size as to re- 
duce the velocity of the draft to a sufficient 
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extent as to permit any material carried { terial to settle by gravity. From the upper 

out of the kiln by the draft to be deposited | part of the settling chamber leads the stack 

by gravity in said settling chamber and be | 6, preferably having a damper 7 therein for 
| 


returned to the kiln for burnin therein by | regulating the draft. 
gravity, or by appropriate feeding mecha- The cement material is fed to the upper 
nism. : end of the kiln by a conveyer 8, the barrel 
Tam aware that it has been heretofore | 9 of which is connected to a trough 10, and 
proposed to form a kiln on more or less of | above the latter is mounted a bin 11, con- 
the length of its interior with projecting | taining the material, as I describe in my 
ribs or shoulders for the purpose of increas- | said patent. The conveyer 8 is mounted on 
ing the area of material presented to the | a carriage 12, so that i€ may be withdrawn 
preducis of combustion, but if such an ex- | from the upper end of the kiln for any pur- 
pedient were Rene relied upon, the very | pose. Said conveyer’is operated by a sbatt 
much greater loss in material carried out of | 13. The bottom of the settling chamber 5 
the stack would move than offset any ad- | is preferably formed with a double hopper 
vantage secured in the way of economy of | t4, in which are mounted on opposite sides 
fuel burned. By combining the kiln with a | of the conveyer 8, two conveyers 15—15, 


Settling chamber, as T now propose, I, secure | leading also into the upper end of the kiln 


the increased cconomy in fuel burned, while | and operated by shafts 16, connected by 
at the same time I prevent loss, due to the | scaring as shown (Fig. 3) with the shaft 
carrying of any of the material out of the | 13. If desired; the conveyers 15—15 may be 
kiln with the escaping gases.’ also mounted on the carriage 12, or they 

In order that the invention may be better | may be permanently located in the bottom 
understood, attention is directed to the ac- | of the settling chamber, in which case a 
companying tlrawings, forming part of this | clutch 17 may be employed to connect or 
specification, and in which— disconnect. each of the shafts 16 from the 

Figure 1, is 2 longitudinal sectional view | conveyers 15 when the carrlage is moved 
on the line 1—1 of Fig. 8, through the upper | toward or away from its operative position. 
end of the kiln, showing the settling cham- | Tf desired, a shield or apron 18 may be 
ber, Fig. 2, a cross-sectional view on the line | mounted over the upper edge of the kiln to 
2-2 of Vig. 1, Fig. 3, a horizontal sectional | prevent material from escaping through 
view on the line 83-3 of Tig. 1, and Fig. 4,} the joint between the kiln and the settling 
a vertical section on the line 4—4 of Fig. 3. | chamber. I prefer to make use of one or 

Tn all of the above views, corresponding | more auxiliary conveyers 15, for returning 
parts are represented by the same numerals | to the kiln the fine particles deposited in 
of reference. the settling chamber, particularly when the 

The kiln is formed preferably of a shell 1, | amount of material burned is great, necessi- 
composed of cast iron sections with a fire- | tating a very rapid draft and incurring the 


brick lining 2, a layer 3 of asbestos be- | earrying into the settling chamber of con- 


ing preferably interposed between the lin- | siderable quantities of fine material. It 
ing and shell. as T describe in my said pat- | will be understood, however, that this re- 
ent. This kiln is inclined slightly, and is | turn of ithe material deposited in the set- 
rotated by any suitable source of power. | tling chamber may be effected by the same 
Any suitable provision is made for heating | conveyer 8 that feeds the niain body. of 
the kiln in the usual way.’ Projections or | cement material, ov that such return may be 
shoulders 4 are formed on the interior of | secured by gravity. Tn operation, (he pres- 
the kiln, preferably by extending certain of | ence of the projections, shelves, or ledges 4 
the firebricks (as shown in Fig. 2) and | within the kiln, will carry up material from 
when this expedient is adopted, these pro- | the bottom of the load (as shown graphi- 
jections are preferably located in a spiral | cally in Fig. 2) and let it fall upon the top 
arrangement, as shown in Fig. 1. Tt will | of the load, so as to pass through the column 
of course be understood that any other pro- | of escaping combustion gases. and absorb 
jections, shoulders, ribs or. ledges may be | heat from the latter. The turning over of 
employed for the purpose. Preferably, the | the load of material in. this way also re- 
projections 4 are located only in the upper | sults in all portions of it being subjected to 
part of the kiln where the temperatures are | the direct effects of the heat, so that an addi- 
not excessively high and where the mate- | tional economy for this reason will result. 


tial occurs in a pulverulent or granular con- | Of course. this operation would result in a. 


dition, althongh they might be arranged | Javeer amount of the fine particles being 
throughout the entire length of the kiln. if | carried out by the draft than with the ordi- 
desired, At its upper end, the kiln opens | nary kilns, bit by employing the settling 
into a settling chamber 5, the diameter of | chamber 5, practically all of (he material 
which is very much larger than that of the } withdrawn from the kiln by the deaft will 
kiln, so-as to reduce the velocity of the draft | settle by gravity, owing to the retardation 


and permit the fine particles of cement ma-: in the speed of the escaping gases, and the. 
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material thus separated will deposit in the 
bottom of the settling chamber.and be re- 


turned. to the kiln. 

Having now described my invention, what 
I claim as new therein and desire to secure 
by Letters Patent, is as follows: 

1. In cement burning apparatus, the com- 
bination with a rotary kiln, of a settling 
chamber with which the upper end of the 
kiln connects, a hopper in -said- settling 
chamber, a conveyer running from the bot- 
tom of the hopper to the bore of the kiln 
for returning to the kiln the material de- 
posited by the settling chamber, a main con- 
yeyer outside of the hopper and leading into 
the kiln for feeding material thereto, and 
means. for adjusting the position of the 


“main conveyer, substantially as set forth. 


2. In a rotary kiln, a stack provided with 
a base having a chamber adapted to receive 
and to retain matter dropped from the stack, 
a kiln-tube connected with the base and ter- 


& 


minating with its interior portion slightly 


-below the chamber thereof, and movable’ 


means for positively conducting the de- : 
scending matter from the stack-flue directly 


into said kiln. ; 
3. In a rotary kiln, a kiln-tube, a stack. . 
having a base provided with a chamber, the. 
walls of the. bottom portion whereof are 
downwardly inclined, a’ conveyer located in *" 
the bottom of said chamber and terminating 
in said kiln-tube, the inclined walls of: said 
chamber adapted to conduct matter drop- 
ping from said. stack directly to said con- 
veyer and, said conveyer adapted to conduct : 
the matter directly into said kiln-tube, sub-- 
stantially as set forth. on 
This specification signed and witnessed - 
this 24th day of January 1906. on 
THOMAS A. EDISON. 
Witnesses: 
Franx L. Dysr, 
Anna R. Kreem. 
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